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In open-hearth practice the materials charged are pig-iron, steel scrap, and iron-ore, together with lime and other materials needed for effecting the refining of the steel. Pig-iron may be charged cold, but in modern practice it is frequently brought from the blastfurnace to the open-hearth furnace in a molten condition, thus saving the expense of molding and remelting.
THE ELECTRICAL PRODUCTION OF STEEL
The electrical production of steel from metallic ingredients is accomplished in furnaces which resemble in their action the open-hearth furnace or the crucible furnace. Some of these, like the crucible furnace, are used for the fusion of suitable pure materials in the proportions required for making steel; these materials would be pure varieties of pig-iron, and wrought-iron or mild steel. Other electrical furnaces, however, are employed for melting together pig-iron, scrap-steel and ore, as in the open-hearth furnace, and are almost always made with a basic lining so as to allow of the removal of phosphorus and sulphur from the steel by means of a limey slag. Electric furnaces are also employed, and this is one of the most important of their uses, for finishing and refining steel that has been made in the Bessemer or open-hearth furnace.
The furnaces used for steel-making are of three types: Arc-furnaces, Induction furnaces and Resistance furnaces. There are two kinds of arc-furnaces, the series-arc furnace, Fig. 12, and the single-arc furnace, Fig. 11. In the first kind, exemplified by the Heroult furnace," tw9 carbon electrodes enter through the roof of the furnace, and the electric current passes down through one of these, enters the slag and metal in the furnace, and returns by the other electrode; an electric arc being maintained between the end of each electrode and the molten slag and metal. The hearth of the furnace is made of burnt mag-nesite or similar material.
In the second kind of furnace, typically the Girod furnace, there may be only one electrode passing through the roof of the furnace, and the electric current, which enters by this electrode, passes out through the hearth of the furnace. For this purpose the hearth must be an electric conductor, and this is accomplished, in the Girod furnace, by inserting in the hearth a number of vertical steel bars which are in contact at their upper ends with the molten metal in the furnace, and are water-cooled at their lower ends where they make contact with the electric conductors.t is of interest to observe that this has-a bad effect on the electrodes; .the gases returned to the hearth contain a notable
